Mast cells and basophils in inflammatory and tumor angiogenesis and lymphangiogenesis.
Angiogenesis, namely, the growth of new blood vessels from pre-existing ones, is an essential process of embryonic development and post-natal growth. In adult life, it may occur in physiological conditions (menstrual cycle and wound healing), during inflammatory disorders (autoimmune diseases and allergic disorders) and in tumor growth. The angiogenic process requires a tightly regulated interaction among different cell types (e.g. endothelial cells and pericytes), the extracellular matrix, several specific growth factors (e.g. VEGFs, Angiopoietins), cytokines and chemokines. Lymphangiogenesis, namely, the growth of new lymphatic vessels, is an important process in tumor development, in the formation of metastasis and in several inflammatory and metabolic disorders. In addition to tumors, several effector cells of inflammation (mast cells, macrophages, basophils, eosinophils, neutrophils, etc.) are important sources of a wide spectrum of angiogenic and lymphangiogenic factors. Human mast cells produce a large array of angiogenic and lymphangiogenic molecules. Primary human mast cells and two mast cell lines constitutively express several isoforms of angiogenic (VEGF-A and VEGF-B) and the two lymphangiogenic factors (VEGF-C and VEGF-D). In addition, human mast cells express the VEGF receptor 1 (VEGFR-1) and 2 (VEGFR-2), the co-receptors neuropilin-1 (NRP1) and -2 (NRP2) and the Tie1 and Tie2 receptors. Immunologically activated human basophils selectively produce VEGF-A and -B, but not VEGF-C and -D. They also release Angiopoietin1 that activates Tie2 on human mast cells. Collectively, these findings indicate that human mast cells and basophils might participate in the complex network involving inflammatory and tumor angiogenesis and lymphangiogenesis.